Purpose-This paper examines factors of the gender disparity among British people on their retirement decisions using nonlinear decomposition methods and which factors cause gender differentials in retirement decisions between 1991 and 2013. In this respect, both the British Household Panel Survey and Understanding Society are utilised. Methodology-Both Fairlie (1999) and Yun (2004) methods are used to examine the impacts of observed demographic and income factors on gender differentials of retirement decisions. Findings-Age, hourly earnings, non-labour income and pension eligibility increase the gender gap, whereas education, good health conditions and being a homeowner act to reduce the gender gap. Conclusion-Even though the labour force participation of older women has consistently been increasing over the past two decades, the gender disparity influenced by demographic and financial factors has not been significantly reduced over time. The demographic and financial factors mostly explained the gender gap; however, their effects significantly change due to the explained and unexplained parts during the 20-year period. ) and Yun (2004) methods are used to examine the impacts of observed demographic and income factors on gender differentials of retirement decisions. The reason for using multiple decomposition models is that each may have some drawbacks. Thus, the findings obtained from both methodologies allow us to compare the results of the detailed decomposition techniques to determine which factors have the highest impact on the gender gap. Moreover, it allows us to observe changes in their effects over a 22-year period by taking the first wave of the BHPS covering the period of 1991-1992, the last wave of the BHPS indicating 2008-2009 period covering the global financial crisis and the 2012-2013 period obtained from the UKHLS sample called as the post-crisis period.
INTRODUCTION
The labour force attachment of older women has increased at a fast rate over the past 20 years, functioning as a decisive push factor that has affected the employment rates of older people since the mid-1990s in the United Kingdom (UK). DWP (2015) highlights that the employment gap between men aged 50-64 and women of the same age declined from approximately 28 % three decades ago to almost 11 % in 2015. Using methods to decompose the gender gap in retirement decisions, this study investigates to what extent differences between the British women and men can be explained by differences in characteristics such as health, education and income level, and by differences in behavioural responses associated with those coefficients. In this study, both the British Household Panel Survey (BHPS) and the Understanding Society (UKHLS) 1 are utilised. In this context, the research questions focus on the main factors that causing gender differences in retirement behaviours, how these differences change over time, and how variations between genders can be explained by disparities in observable characteristics. The prevalent decomposition model proposed by Oaxaca (1973) and Blinder (1973) is used to decompose the labour force decision by measuring the mean differentials between males and females from the differences in observable and unobservable characteristics. Under some conditions, these unexplained differentials can be attributed to the discriminatory behaviour of male-female groups. Therefore, the Oaxaca-Blinder decomposition model has often been applied to analyse the impact of discrimination in the literature. The original Oaxaca-Blinder decomposition can be applied to linear models. However, some extensions of Oaxaca and Blinder decomposition can be applied to non-linear models as well. Both Fairlie
DATA AND METHODOLOGY

Methodology
In general, the Oaxaca-Blinder decomposition model aims to explain the distribution of the outcome variable by a set of factors that vary systematically with the socioeconomic status. The differences gathered from two groups can be decomposed into two parts. The first one contains both the part that is explained by observable characteristics (explained differentials or endowment effects), such as education, health or income, and the residual part that cannot be accounted for by such differences in determinants of retirement decisions (unexplained differentials or returns to risk). As emphasised by Jann (2008) , this technique is easy to implement in linear regression models as it requires coefficient estimates from the linear regression for the outcome of interest and sample means of the independent variables in the regression. However, if the outcome is binary, it becomes more complicated since the coefficient estimates obtained from binary models cannot be used directly in the standard Oaxaca-Blinder decomposition equation. This leads inconsistent parameter estimates and misleading decomposition results.
For binary models, the differences in the probabilities between females and males can be decomposed by the effects of the differences in endowment effects and the effects of the differences in the coefficients. Formally, the decomposition of the differences in probabilities between females and males can be described as follows:
_____________________________________________________________________________________________________ DOI: 10.17261/Pressacademia.2019 .1115 where ℓ is the average of the computed probability of being retired, while l is a 1 vector of probit coefficients and ℓ acts as a vector of both individual and household characteristics as the average of the computed probability using a standard normal cumulative distribution (CDF), . The decomposition equation used for probit models is divided into two parts: the first one captures differences in standard normal CDFs, which represent the effects of different individual characteristics between two groups (differences in observable characteristics), whereas the second one captures differences in standard normal CDFs, which represent the effects of different probit coefficients between two groups (differences in unobservable factors). Such measures are required as there is no unique way to find the effects of differences in each character and the effects of differences in each coefficient separately from the equation (1) owing to nonlinearity. Yun (2004) proposed a simple modification of equation (1) formed of a two-step approximation to obtain the effects of differences in each character and the effects of differences in each coefficient. In the first step, the sample average of the standard normal CDF is approximated by the standard normal CDF at the sample average of individual characteristics.
In the second step, the first-order Taylor approximation is used to linearize the characteristics and coefficient effects around ̅ and ̅ , respectively. The final decomposition after the Taylor expansion are:
where ( ̅ ℓ l ) = ( ( ̅ ℓ l )/ ( ̅ ℓ l ), i.e (. ) is the first-order derivative of the cumulative distribution function (. ) for ℓ = , and,
̂ ,̂ and (. ) are all scalars. Both ̂ and ̂ are approximation residuals derived from evaluation of the CDF at the mean values and by using the first Taylor expansion, respectively.
There are some challenges in the computation of detailed decompositions for non-linear models. Because of nonlinearity, the detailed decomposition of the two components into the contribution of each variable, even if the decomposition is linearised using marginal effects, would not add up to the total. Fairlie (2005) proposes an alternative methodology based on a series of counterfactuals, where the coefficient of each variable is switched to reference group values in the sequence. In this method, the decomposition estimates obtained depend on the randomly chosen subsample of females. Ideally, the results achieved gender using this decomposition model should approximate the results obtained by matching the entire female and male samples. A simple method of approximating this hypothetical decomposition is to draw a large number of random subsamples from females, randomly match each of these randomly drawn subsamples of females to the full male sample, and then calculate separate decomposition estimates. The mean value of estimates from distinct decompositions is computed and used to approximate the results for the entire female sample. However, the decomposition is sensitive to the order of the decomposition leading to path dependency 3 (Fortin et al., 2011) .
Following Fairlie (2005) , non-linear version of the standard Blinder-Oaxaca decomposition for linear regression, = ( ℓ̂ℓ ) can be written as
( 3) where and are the sample sizes of both males and females. Fairlie (2005) used this above equation as ̅ ℓ does not necessarily equal ( ̅ ℓ̂ℓ ). 4 The first bracket in the equation (3) shows the part of the gender gap that is due to the group differences in distributions of X, which show observable factors while the second term represents the other differences in the coefficients (Fairlie, 2005:307) . The second part also captures the discrimination effect due to the group differences in unobserved endowments. Tables 1 and 2 present the summary statistics of the sample separately for men and women. The values for categorical variables represent the proportion of older people with those characteristics in both tables. Of the respondents, those aged between 50 and 65 are chosen in both the BHPS and UKHLS. The age variable is divided into three main groups: 50-54 (base category), 55-59 and 60-65. The average age of the respondents is around 57 years for both men and women. Of all the respondents, 1,036, 1,455 and 5,733 are female for the 1991-1992, 2008-2009 and 2012-2013 waves, respectively. On the other hand, the total number of men in each wave is 928, 1,206 and 4,667, respectively. From 1991 to 2013, the retirement rate has consistently decreased by 11 per cent for women.
Data and Summary Statistics
A five-point scaled self-assessed health variable is included in the both BHPS and UKHLS. However, a continuity problem arises with this variable as the question that the respondents were asked about their health changed in the ninth wave of the BHPS and after that in the UKHLS. I follow the method of Hernandez-Quevedo et al. (2005) to achieve consistency in all waves and recode the self-rated health variable into a four-category scale; poor health (poor or very poor health), fair health, good health (good or very good health) and excellent health 5 . Poor health is considered as a base category.
Highest academic qualification is taken as the education variable and categorised into four main groups based on studies by Rice et al. (2007) and Jones and Wildman (2008) . The higher degree includes all university degrees. The second group covers all college degrees including higher national diploma (HND) and higher national certificate (HNC) and further education including A-level diploma. The third category includes all primary and secondary education levels. The last group is no qualification taken as a base category. Older women are more likely to achieve higher educational qualifications than men, particularly after 2008. The number of older women with at least a university degree increases considerably from 3.1 per cent to 14 per cent between 1991-1992 and 2008-2009 periods. On the other hand, having no formal qualifications is also more common among women. A dummy is used to represent the spousal relationship, which covers both marriage and partnership. Measuring logarithm of hourly earnings 6 are derived from the last payment received dividing by the period of the last payment, and it is taken regarding real values based on 2005 Consumer Price Index 7 .
Housing tenure, non-labour income, income of other household members and pension eligibility are used to control for wealth effects on the retirement decision. Housing wealth is categorised into three groups: people who own their house/flat outright, own with a mortgage or rent. The rent category includes people who live in either privately rented or local authority rented housing. The mortgage is taken as a base category. The non-labour income for the last month in real terms is taken in logarithm form. Income of other household members is calculated by subtracting the respondent's labour and non-labour income from the total household income, and its logarithm is used in the models. Many studies used pension eligibility to examine the effect of pension system on the retirement decision. This is a strong proxy leading to earlier retirement. This variable is taken as a dichotomous variable, with a value of 1 for those who are eligible for pension income. There are some differences in the financial situations of older men and women throughout the two decades studied. The mean logarithm earnings reveal that men earn more than women. On the other hand, the increase in the hourly earnings of women is higher than that of men. The main reason could be the marked improvement in the educational qualifications and thus the steady increase in the labour force participation of mature-aged women over the past two decades. The non-labour income of men is higher than the non-labour income of women in early 1990s, whereas this trend reversed by 2008-2009 period. Another important aspect of the financial situation is housing tenure. Women are more likely to own their home outright, whereas men are more likely to have their own home but be paying off mortgages.
Two other covariates that are used in the study are dummies for having a caring responsibility and having a dependent child under 16. Women are more likely to have caring responsibilities than men, as expected. However, opposite to the expectations, men are more likely to have children under the age of 16 that they are responsible for. The proportion of men with children under 16 years old is almost twice that of women for all waves in this study. Finally, to represent regional differences, eleven regions based on the Government Office Region in both the BHPS and UKHLS are used as regional dummies. 
FINDINGS AND DISCUSSIONS
Estimation Results by Yun Models
The decomposition analysis allows us to examine the gender differences in retirement attitudes by distinguishing the differences sourced from observable characteristics and coefficient effects and how the gender gap changes over 20 years. Two non-linear models proposed by Yun (2004) and Fairlie (2005) are used to compare the consistency of results derived from two different models. Table 3 reports the results of the more detailed decomposition analysis proposed by Yun (2004) to show the gender differences in retirement decisions 8 . The main advantage of this method is that it provides detailed decomposition for both characteristics and return to risk components and gives evidence of the contribution of each factor to explain the gender gap in the retirement decision. Notes: The omitted variables are age group 50-54, no qualification, poor health, having own home with paying mortgage and North East; tstatistics in parentheses; * significant at 10%-level; * * significant at 5%-level; * * * significant at 1%-level; High outcome group: Female.
The results show that the gender differences in retirement are explained mostly by the differences in unobservable characteristics. There are no marked differences in either the explained or the unexplained parts of the gender disparity over 20 years. Taking account of the characteristics, 17 per cent of the actual gap is explained by differences in endowment effects, whereas almost 83 per cent of the gap is attributable to differences in unobservable factors in the early 1990s. Even though there is an improvement in the gender gap during the period, this has been reversed after the crisis period.
The specific decomposition method suggests that the gap in the outcome could be reduced by closing the gap in characteristics with positive contributions while widening the gap in characteristics with negative contributions 9 . Some changes that may be conducive to the higher retirement rate among females are dependent on the level of their education, deterioration in health status, their income and other household effects. When specific factor contributions are considered, the results from Yun's decomposition model show that the role of age changed over time. It imposes no fixed pattern on gender differentials.
Health affects the gender gap in the retirement patterns through the differences in characteristics as their coefficients are statistically significant. The positive effect of the excellent health dominates the negative effects of worse health groups compared to poor one due to the differences in observable factors except for the 2012-2013 period. The marital effect on the gender disparity in retirement probabilities produces different patterns. The salient point is that the effect of marital status enlarges the gender gap over the differences in observable factors, whereas it reduces the gender disparity based on differences in coefficients. Marital status is found to be one of the most significant contributing factors increasing the gender gap owing to the changes in endowment especially for the initial period, while this effect lowers the gender disparity based on the differences in coefficients that is mostly found as insignificant. As another household factor, the impact of caring responsibilities on the gender gap in the retirement is somewhat smaller than the other factors in the decomposition model except for its positive effects in reducing the gender disparity owing to the differences in the endowment part for both the 9 A positive coefficient in the endowment part indicates the expected reduction in gender differentials of being retired if females were equal to males. On the other hand, a negative coefficient associated with the differences in coefficients shows the expected increase in the gender gap if females had the same behavioural responses as males. See Yun (2004) and Kalb et al. (2012) for detailed explanations.
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Almost a third of the explained gap in the probability of retirement between women and men is attributed to educational attainments in the first wave. On the other hand, this effect based on the differences in the unexplained part notably reduces over time and turns out to be negative, increasing the gender gap during the crisis period. However, education has more impact on the gender gap owing to the changes in coefficients. Looking at the results in more details, attainment of at least a university degree contributes most to the decrease in the female-male disparity in retirement decisions. This effect is based on differences in observable characteristics. However, a lower level of education expands the gap more in favour of males by the crisis period.
The income variables make considerable contributions to explaining the gender gap in the retirement behaviours. Hourly earnings have a significant positive impact on the gender gap favouring women. However, this positive contribution declined during the 20-year period. It negatively affects the gender gap against females after the crisis owing to the differences in observable factors although the corresponding coefficient is found to be insignificant in 2012-2013. Another notable finding is that a highly remarkable adverse coefficient effect surpasses the positive composition effect leading to a considerable expansion in favour of men in the gender gap. Non-labour income also has a substantial impact on explaining the gender disparity in the retirement decisions of older people. Non-labour income widens the gender gap by nearly 21 per cent owing to the differences in observable characteristics. Further, it extends the gap by more than 100 per cent due to the differences in the coefficients at the beginning of the 1990s. Thus, non-labour income is found to be the most contributing factor affecting the gender gap for the period of 1991-1992. On the other hand, the positive contribution based on the gender gap owing to the differences in endowment effect is dominated by the negative contribution based on differences in coefficients in the last period. As for the income of other household members, the gender gap is reduced based on the differences in observable factors. However, this positive attribution reduces significantly over time. The other wealth effect, pension eligibility, also has a negative contribution, expanding the gap by 20 per cent in the first period and 23 per cent at the latest period. The coefficients based on differences in coefficients were found to be insignificant.
Housing tenure has a different impact on the gender gap in retirement decisions. The coefficient effects for the set of dummies, owning house and rent, were found to be insignificant. On the other hand, the endowment effects of both sets of dummies are found to be responsible for a more significant portion of the reduction in the gender gap for the exit decision of the elderly. It should be noted that owning a house is the main factor to contribute positively to the gender gap.
The household characteristics such as having children under the age of 16 and number of people at a pensionable age in the household induce different patterns on the gender differences in retirement decisions. The effect of having children under 16 increases the gender gap by almost 18 per cent in the first period when the significance of the endowment effect is taken into account. On the other hand, the positive impact stemming from the differences in coefficients increased the gap by 7 per cent in the most recent period. The number of pensionable-age people in the household is positively associated with narrowing the gender gap in the retirement of the elderly in the post-crisis period. Its effect is attributed to the decrease in gender differences by 13 per cent based on the changes in observable characteristics. However, its effect negatively contributes to the gender differences against women due to differences in the unobservable group in the crisis period. The other coefficients were found to be insignificant. Lastly, the endowment effects of regional dummies do not explain much of variation of the gender gap. Most coefficients are insignificant.
Estimation Results by Fairlie Models
The decomposition coefficients estimated in Table 4 are drawn from the pooled sample. Taking a pooled sample is advantageous since it incorporates the full market response and does not exclude rapidly growing sub-groups of the population (Fairlie and Robb, 2007) . To average across possible ordering combinations and estimate the coefficients of decomposition, we use average decomposition results across 1000 randomly drawn replications while randomising the order of the variables. The percentages in the results are the contributions of the factors to explain gender differences in retirement based on differences in the endowment. By using female coefficients, a very small per cent of the gap is explained by the gender differences in all of the included variables in the first period, 1991-1992. The small contribution is mainly due to the higher negative contributions of some variables, such as non-labour income. In the 2008-2009 period, the gender variation in retirement behaviour has a remarkable increase, and 28 per cent of the gap is explained by the gender differences, whereas 17 per cent of the gap is explained by the gender differences in the latest period. The coefficient of the gender gap, which is given as male/female gap is negative. This result implies that women have disadvantages in the retirement process as they retire earlier than men. Table 4 also presents an estimation of attributions of gender differences in a specific subset of variables to the retirement decisions. The positive per cent (negative coefficient) indicate that gender differences in the Journal of Economics, Finance and Accounting -JEFA (2019), Vol.6(3), p.170-183 Erdem _____________________________________________________________________________________________________ DOI: 10.17261/Pressacademia.2019.1115 180 covariates decrease the gender gap in the retirement patterns. On the other hand, the negative per cent (positive coefficient) means a negative attribution to the gap. The estimates indicating contributions to the gender disparity differ substantially in some covariates through periods. While age differences between females and males explain only a small part of the gap in the first BHPS wave, the effect of age on the gender gap slightly increases in both crisis and post-crisis periods. Another result found using Fairlie decomposition model is that gender differences in health have no significant effect and almost no contribution to the gap in the outcome for the older people in the first and last periods. One reason may be that the negative effect of one of the health levels is dominated by the positive effects of the other levels, so the net effect is almost none. The spousal effect is one of the most important effects on the gender gap in the Fairlie, decomposition model and it has a negative contribution to the gender gap in all waves.
The differences in housing tenure have a positive impact on the gender disparity in retirement, but the difference between males and females in tenure explains a small part of the gap. However, its explanatory power on the gender gap slightly increases over time, making all coefficients statistically significant. The gender differences in educational attainment also provide a substantial and positive contribution to the gap, except for the crisis period. The income variables remarkably contribute to the gender differences in retirement behaviour as well. The effect of hourly earnings is the strongest of the financial variables for older men and women for the initial period. Conversely, the differences in non-labour income provide a negative contribution to the gap, and only 5 per cent of the variation is explained by non-labour income in the first wave. For the latest crisis period, the contributions of the income variables to the explanation of the gender gap are substantially less than those to explanation of the gap in previous periods. Additionally, the income of other household members was found to be a significant financial factor explaining the gap. Regarding the other household characteristics, differences in caring and children responsibilities, have opposite impacts on the gender gap but explain only a small part of the gender disparity in retirement. Both are only significant for the latest period. The reason could be a weak relationship between these responsibilities and the probability of retirement. However, the number of pensionable aged people in the household explains the largest part of the gap, approximately 11.5 and 10.2 percentage points, respectively, for the periods 2008-2009 and 2012-2013. Regional differences were found to be insignificant and explain virtually none of the gender variation in the retirement behaviour of older people in the UK in all periods.
Finally, according to the results obtained by decomposing the factors affecting the retirement behaviours of the elderly, there are significant differences between the results obtained using the decomposition methods of Yun and Fairlie. While 17 per cent of the gender gap is attributable to the differences in the explained part in the Yun decomposition method, the explained _____________________________________________________________________________________________________ DOI: 10.17261/Pressacademia.2019.1115 182 part of the first wave is much lower using Fairlie's method. However, the differences between these two methods in explaining the gender gap decline in the crisis period. After the crisis period, both models give similar results for the contribution of observable factors in the gender gap. Moreover, the results of the Fairlie decomposition method are based on the differences in characteristics (explained part) and provide evidence only about how much of the differences in the retirement behaviour between male and female groups can be explained by the differences in each variable used in the model. On the other hand, Yun decomposition analysis also provides detailed decomposition results to explain how the differences in the behavioural response are associated to each factor used in the model (coefficient effect) in addition to the results based on the characteristics effect (Yun, 2004) . Therefore, the proportion of the covariates that explain the gender gap is different between the two methods. As for the differences in observable factors, both methods indicate the same direction regarding either a positive or a negative contribution of these factors to the gender disparity. However, the explanatory power of factors on the gender gap is much less in the Fairlie model than that found by the Yun method. Another major difference is that both models use different weight procedure for the contribution of each variable based on the differences in characteristics. While Yun (2004) uses a first-order Taylor expansion to linearize the characteristics and coefficient effects at their mean values in the decomposition model, the first term of decomposition component is weighted using coefficient estimates from a pooled sample of two groups suggested by Oaxaca and Ransom (1994) in the Fairlie decomposition method. Furthermore, each observation obtained by drawing a random subsample of females equal in size to the full male sample from the pooled sample is ranked according to the predicted probabilities and matched by their respective rankings (Fairlie, 2005) . Hence, the coefficient estimations are sensitive to the order of the variables in the Fairlie model.
CONCLUSION
Over the past two decades, older women have made tremendous progress in labour-market participation, and this ongoing upward trend only slowed down during the recession period in the UK. Although more women have recently been staying in the workforce longer as a result of improvements in the working conditions and raising the female state pension age, findings suggest that there are still considerable gender differences in the labour market dependent on changes in both variables and coefficients. From the view of retirement decisions, the gender variation that is associated with both explained part and unexplained part of the gap have not significantly changed over time. However, the effects of both demographic and financial factors causing the gender gap have significantly changed over the 20-year period. The corresponding results derived from the Fairlie decomposition method are less than those found by using Yun decomposition techniques in explaining the gender disparity owing to differences in the endowment except the latest period. The post-crisis period is the only time interval for which both the Yun and Fairlie models converge in explaining the gender gap due to differences in characteristics. When the contribution of each factor to the gender gap is taken into account, the results obtained using the Yun model explain a larger part of the gender gap due to the differences in observable characteristics. One of the main reasons for these differences between the two techniques is the relevance of path dependence, which is attributed to the fact that Fairlie decomposition estimates could be sensitive to the ordering of variables because of the nonlinearity of the prediction equations (Fairlie, 2015) . Secondly, the weights used for the contribution of each variable to the characteristics effect are different in both models. Hence, comparing these two models, the Yun model gives more precise results to determine the effects of both individual and household factors on the gender differences in the retirement process and how the contributions of these factors change through the given period.
